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BREAKER PLATE ASSEMBLY FOR PRODUCING 
BICOMPONENT FIBERS IN A MELTBLOWN APPARATUS 
BACKGROUND 

The present invention relates to a die head assembly for a meltblown 
apparatus, and more particularly to a process and breaker plate assembly for 
producing bicomponent fibers in a meltblown apparatus. 

A meltblown process is used primarily to form fine thermoplastic fibers 
by spinning a molten polymer and contacting it in its molten state with a fluid, 
usually air, directed so as to form and attenuate filaments or fibers. After 
cooling, the fibers are collected and bonded to form an integrated web. Such 
webs have particular utility as filter materials, absorbent materials, moisture 
barriers, insulators, etc. 

Conventional meltblown processes are well known in the art. Such 
processes use an extruder to force a hot thermoplastic melt through a row of 
fine orifices in a die tip head and into high velocity dual streams of attenuating 
gas, usually air, arranged on each side of the extrusion orifice. A conventional 
die head is disclosed in U.S. Pat. No. 3,825,380. The attenuating air is usually 
heated, as described in various U.S. Patents, including U.S. Pat. No. 
3,676,242; U.S. Pat. No. 3,755,527; U.S. Pat. No. 3,825,379; U.S. Pat. No. 
3,849,241; and U.S. Pat. No. 3,825,380. Cool air attenuating processes are 
also know form U.S. Pat. No. 4,526,733; WO 99/32692 and U.S. Patent No. 
6,001,303. 

As the hot melt exits the orifices, it encounters the attenuating gas and 
is drawn into discrete fibers which are then deposited on a moving collector 
surface, usually a foraminous belt, to form a web of thermoplastic material. 
For efficient high speed production, it is important that the polymer viscosity 
be maintained low enough to flow and prevent clogging of the die tip. In 
accordance with conventional practice, the die head is provided with heaters 
adjacent the die tip to maintain the temperature of the polymer as it is 
introduced into the orifices of the die tip through feed channels. It is also 
known, for example from EP 0 553 419 B1, to use heated attenuating air to 
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maintain the temperature of the hot melt during the extrusion process of the 
polymer through the die tip orifices. 

Bicomponent meltblown spinning processes involve introducing two 
different polymers from respective extruders into holes or chambers for 
combining the polymers prior to forcing the polymers through the die tip 
orifices. The resulting fiber structure retains the polymers in distinct segments 
across the cross-section of the fiber that run longitudinally through the fiber. 
The polymers are generally "incompatible" in that they do not form a miscible 
blend when combined.. Examples of particularly desirable pairs of 
incompatible polymers useful for producing bicomponent or "conjugate" fibers 
is provided in U.S. Pat. No. 5,935,883. These bicomponent fibers may be 
subsequently "split" along the polymer segment lines to form microfine fibers. 
A process for producing microfine split fiber webs in a meltblown apparatus is 
described in U.S. Pat. No. 5,935,883. 

A particular concern with producing bicomponent fibers is the difficulty 
in separately maintaining the polymer viscosities. It has generally been 
regarded that the viscosities of the polymers passing through the die head 
should be about the same, and are achieved by controlling the temperature 
and retention time in the die head and extruder, the composition of the 
polymers, etc. It has generally been felt that only when the polymers flow 
through the die head and reach the orifices in a state such that their 
respective viscosities are about equal, can they form a conjugate mass that 
can be extruded through the orifices without any significant turbulence or 
break at the conjugate portions. When a viscosity difference occurs between 
the respective polymers due to a difference in molecular weights and even a 
difference in extrusion temperatures, mixing in the flow of the polymers inside 
the die head occurs making it difficult to form a uniform conjugate mass inside 
the die tip prior to extruding the polymers from the orifices. U.S. Patent No. 
5,51 1 ,960 describes a meltblown spinning device for producing conjugate 
fibers even with a viscosity difference between the polymers. The device 
utilizes a combination of a feeding plate, distributing plate, and a separating 
plate within the die tip. 
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There remains in the art a need to achieve further economies in 
meltblown processes and apparatuses for producing bicomponent fibers from 
polymers having distinctly different viscosities. 

SUMMARY OF THE INVENTION 

Objects and advantages of the invention will be set forth in the 
following description, or may be apparent from the description, or may be 
learned through practice of the invention. 

The present invention relates to an improved die head assembly for 
producing bicomponent fibers in a meltblown spinning apparatus. It should be 
appreciated that the present die head assembly is not limited to application in 
any particular type of meltblown device, or to use of any particular 
combination of polymers. It should also be appreciated that the term 
"meltblown" as used herein includes a process that is also referred to in the 
art as "meltspray." 

The die head assembly according to the invention includes a die tip 
that is detachably mounted to an elongated support member. The support 
member may be part of the die body itself, or may be a separate plate or 
component that is attached to the die body. Regardless of its configuration, 
the support member has, at least, a first polymer supply passage and a 
separate second polymer supply passage defined therethrough. These 
passages may include, for example, grooves defined along a bottom surface 
of the support member. The grooves may be supplied by separate polymer 
feed channels. 

The die tip has a row of channels defined therethrough that terminate 
at exit orifices or nozzles along the bottom edge of the die tip. These 
channels receive and combine the first and second polymers conveyed from 
the support member. 

An elongated recess is defined in the top surface of the die tip. This 
recess defines an upper chamber for each of the die tip channels. An 
elongated upstream breaker plate and an elongated downstream breaker 
plate are removably supported in a stacked configuration within the recess. 
Each of the breaker plates has pairs of adjacent holes defined therethrough. 
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The holes in the stacked breaker plates are aligned such that a pair of the 
aligned holes is disposed in each upper chamber of the die tip channels. In 
one embodiment, the upstream breaker plate has a top surface that lies flush 
with, or in the same plane as, the upper surface of the die tip. In this 
embodiment, the top surface of the die tip is mountable directly against the 
• underside of the support member. The holes in the upstream breaker plate 
are spaced apart and sized so that they align with the separate supply 
passages or grooves defined in the underside of the supply member. In this 
manner, the polymers are prevented from crossing over or mixing between 
the holes, and are maintained completely separate as they are conveyed into 
the breaker plates. 

A filter device, such as a mesh screen, is disposed in the recess, for 
example between the upstream and downstream breaker plates. The filter 
device serves to separately filter the polymers conveyed through the breaker 
plate holes prior to the polymers entering and combining in the die tip 
channels. 

At each of the channels, the first and second polymers are conveyed 
from the support member supply grooves or passages and flow through 
respective separate holes in the upstream breaker plate. The polymers flow 
through and are separately filtered by the filter device. The polymers finally 
flow through the aligned holes in the downstream breaker plate and into the 
die tip channels. In the channels, the polymers merge into a single molten 
mass having an interface or segment line between the separate polymers 
prior to being extruded as bicomponent polymer fibers from the die tip orifices. 

The breaker plate holes may take on various configurations and sizes. 
In one embodiment, each hole of the pair of holes in the upstream breaker 
plate have the same diameter. The holes in the downstream breaker plate 
may also have the same diameter, and this diameter may be the same as that 
of the holes of the upstream breaker plate. In an alternative embodiment, the 
individual holes of the pair of holes in the upstream breaker plate may have 
different diameters. The downstream breaker plate holes may have 
correspondingly sized different diameters. It should be readily apparent that 
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various combinations of hole sizes or patterns may be configured in the 
breaker plates. 

The invention will be described in greater detail below with reference to 
the appended figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a simplified perspective view of a meltblown apparatus for 
producing bicomponent fibers; 

Figure 2 is a cross-sectional view of components of a die head 
assembly according to the present invention; 

Figure 3 is a cross-sectional view of an embodiment of the breaker 
plates according to the present invention; 

Figure 4 is a top view of the upstream breaker plate taken along the 
lines indicated in Fig. 3; and 

Figure 5 is a top view of the downstream breaker plate taken along the 
lines indicated in Fig. 3. 

DETAILED DESCRIPTION 

Reference will now be made in detail to embodiments of the invention, 
one or more examples of which are set forth in the figures and described 
below. Each example is provided by way of explanation of the invention, and 
not meant as a limitation of the invention. In fact, it will be apparent to those 
skilled in the art that various modifications and variations can be made in the 
present invention without departing from the scope or spirit of the invention. 
For instance, features illustrated or described as part of one embodiment, can 
be used on another embodiment to yield still a further embodiment. Thus, it is 
intended that the present invention include such modifications and variations. 

The present invention relates to an improved die assembly for use in 
any commercial or conventional meltblown apparatus for producing 
bicomponent fibers. Such meltblown apparatuses are well known to those 
skilled in the art and a detailed description thereof is not necessary for 
purposes of an understanding of the present invention. A meltblown 
apparatus will be described generally herein to the extent necessary to gain 
an appreciation of the invention. 
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Processes and devices for forming bicomponent or "conjugate" polymer 
fibers are also well known by those skilled in the art. Polymers and 
combinations of polymers particularly suited for conjugate bicomponent fibers 
are disclosed, for example, in U.S. Patent No. 5,935,883. The entire 
disclosure of the *883 patent is incorporated herein by reference for all 
purposes. 

Turning to Fig. 1 , a simplified view is offered of a meltblown apparatus 
8 for producing bicomponent polymer fibers 18. Hoppers 10a and 10b provide 
separate polymers to respective extruders 12a and 12b. The extruders, 
driven by motors 1 1a and 1 1b, are heated to bring the polymers to a desired 
temperature and viscosity. The molten polymers are separately conveyed to 
a die, generally 14, which is also heated by means of heater 16 and 
connected by conduits 13 to a source of attenuating fluid. At the exit 19 of die 
14, bicomponent fibers 18 are formed and collected with the aid of a suction 
box 15 on a forming belt 20. The fibers are drawn and may be broken by the 
attenuating gas and deposited onto the moving belt 20 to form web 22. The 
web may be compacted or otherwise bonded by rolls 24, 26. Belt 20 may be 
driven or rotated by rolls 21, 23. 

The present invention is also not limited to any particular type of 
attenuating gas system. The invention may be used with a hot air attenuating 
gas system, or a cool air system, for example as described in U.S. Patent 
Nos. 4,526,733; 6,001,303; and the International Publication No. WO 
99/32692. The 733 U.S. patent and international publication are incorporated 
herein in their entirety for all purposes. 

An embodiment of a die head assembly 30 according to the present 
invention is illustrated in Fig. 2. Assembly 30 includes a die tip 32 that is 
detachably mounted to an underside 36 of a support member 34. Support 
member 34 may comprise a bottom portion of the die body, or a separate 
plate or member that is mounted to the die body. In the embodiment 
illustrated, die tip 32 is mounted to support member 34 by way of bolts 38. 

Separate first and second polymer supply channels or passages 40, 42 
are defined through support member 34. These supply passages may be 
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considered as polymer feed tubes. Although not seen in the view of Fig. 2, 
the supply passages 40, 42 may terminate in elongated grooves defined along 
underside 36 of support member 34. Any configuration of passages or 
channels may be utilized to separately convey the molten polymers through 
support member 34 to die tip 32. 

Die tip 32 has a row of channels 44 defined therethrough. Channels 44 
may taper downwardly and terminate at exit nozzles or orifices 46 defined 
along the bottom knife edge 19 of die tip 32. Channels 44 receive and 
combine the first and second polymers conveyed from support member 34. In 
forming bicomponent fibers, the polymers do not mix within channel 44, but 
maintain their separate integrity and an interface or segment line defined 
between the two polymers. Thus, the resulting fiber structure retains the 
polymers in distinct segments across the cross-section of the fiber. These 
segments run longitudinally through the fiber. 

The invention is not limited to producing fibers of any particular size. 
The invention is useful for producing meltblown fibers in the range of about 1- 
5 microns in diameter, and particularly fibers having an average diameter size 
of about 3-4 microns. 

An elongated recess 48 is defined along a top surface 50 of die tip 32. 
Recess 48 may run along the entire length of die tip 32. The recess 48 thus 
defines an upper chamber for each of the die tip channels 44. 

An elongated upstream breaker plate 52 and an elongated downstream 
breaker plate 56 are supported within recess 48. Breaker plates 52, 56 have 
the same overall shape and dimensions and are supported within recess 48 in 
a stacked configuration, as particularly seen in Fig. 3. The individual breaker 
plates are more clearly seen in Figs. 4 and 5. Each of the breaker plates 
includes pairs of adjacent holes defined therethrough. Referring to Figs. 3 
through 5 in particular, upstream breaker plate 52 includes adjacent holes 58a 
and 58b forming pairs of holes. These pairs of holes are provided lengthwise 
along breaker plate 52. Similarly, downstream breaker plate 56 includes 
adjacent holes 60a and 60b forming pairs of holes. These pairs of holes are 
defined lengthwise along breaker plate 56. When assembled in a stacked 
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configuration within recess 48, the holes of the breaker plates 52, 56 align 
such that a pair of the aligned holes is provided in each upper chamber of 
each die tip channel 44, as seen in Fig. 2. 

A filter device, such as a mesh screen, is disposed within recess 48, for 
example between upstream breaker plate 52 and downstream breaker plate 
56. 

The breaker plates 52, 56 may simply rest in recess 48 and are readily 
removable therefrom upon loosening or removing die tip 32 from support 
member 34. The breaker plates 52, 56, may be separately removed from die 
tip 32 and no degree of disassembly between the plates is necessary to 
remove the plates. 

At each channel 44 along die tip 32, the first and second polymers are 
conveyed through passages or feed tubes 42, 40 defined in support member 
34. The polymers flow into respective separate holes 58a, 58b defined 
through upstream breaker plate 52. The polymers then flow through filter 
device 62 (if disposed between the breaker plates) and are separately filtered 
before flowing into separate respective holes 60a, 60b of downstream breaker 
plate 56. Filter device or screen 62 has a thickness and mesh configuration 
so as to prevent cross-over of the polymers as they flow from upstream 
breaker plate 52 into downstream breaker plate 56. A 150 mesh to 250 mesh 
screen is useful in this regard. The polymers flow separately through 
downstream breaker plate 56 and then into the individual channels 44. In 
channels 44, the polymers combine into a single molten mass which is 
extruded out of orifices 46 as bicomponent fibers. 

Applicants have found that the construction of a die head assembly 
described herein allows for efficient spinning of bicomponent polymer fibers 
having significantly different viscosities without turbulence or distribution 
issues that have been a concern with conventional bicomponent spinning 
apparatuses. 

Various hole configurations may be defined in breaker plates 52, 56. 
For example, in the embodiment illustrated, holes 58a and 58b defined in 
upstream breaker plate 52 have generally the same diameter. Likewise, holes 
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60a and 60b in downstream breaker plate 56 also have generally the same 
diameter. The diameter of holes 58a, 58b may be the same as the diameter 
of holes 60a, 60b. In an alternative embodiment not illustrated in the figures, 
hole 58a may have a different diameter than hole 58b. Likewise, hole 60a in 
downstream breaker plate 56 may have a different diameter than hole 60b. 
Aligned holes 58a and 60a may have the same diameter. Likewise, aligned 
holes 58b and 60b may have the same diameter. It should be appreciated 
that various combinations of hole sizes and configurations may be utilized to 
achieve desired metering of the separate polymers through the breaker 
plates, or to achieve certain desired segmented cross-sectional profiles of the 
bicomponent fibers. The metering rates of the polymers may also be 
precisely controlled by means well known to those skilled in the art to achieve 
desired ratios of the separate polymers. 

The breaker plates 52, 56 preferably have a thickness so that the 
stacked combination of the plates is supported flush within recess 48 such 
that an upper surface 54 of upstream breaker plate 52 lies flush with, or in the 
same plane as, top surface 50 of die tip 32. In this embodiment, as illustrated 
in Fig. 2, die tip 32 can be mounted so that top surface 50 of the dip 32 is 
against the underside 36 of support member 34. Recess 48 has a width so 
as to encompass supply passages 42, 40, which may terminate in supply 
grooves defined along the underside 36 of support member 34. 

The present invention provides a die head assembly capable of 
combining polymers having significantly different viscosities. For example, 
polymers having up to about a 450 MFR. viscosity difference, and even up to 
about a 600 MFR viscosity difference, may be processed with the present die 
head assembly. 

It should be appreciated by those skilled in the art that various 
modifications and variations can be made in the present invention without 
departing from the scope and spirit of the invention. For example, the die 
head assembly according to the invention may include various hole 
configurations defined through the breaker plates. Likewise, the die tip may 
be configured in any configuration compatible with various known meltblown 
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dies. It is intended that the present invention include such modifications and 
variations. 
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WHAT IS CLAIMED IS: 

1 . A die head assembly for producing meltblown bicomponent 
fibers in a meltblown apparatus, said assembly comprising: 

a die tip detachably mountable to an underside of an elongated support 
member, the support member having a first polymer supply passage and a 
second polymer supply passage defined therethrough; 

said die tip having a row of channels defined therethrough terminating 
at exit orifices along a lower edge of said die tip, said channels receiving and 
combining first and second polymers conveyed from the support member; 

an elongated recess defined in a top surface of said die tip, said recess 
defining an upper chamber of each said die tip channel; 

an elongated upstream and an elongated downstream breaker plate 
removably supported in a stacked configuration in said recess, said breaker 
plates having aligned pairs of adjacent holes defined therethrough such that a 
pair of said aligned holes is disposed in each said upper chamber; 

a filter device disposed between in said upper chamber; and 

wherein at each said channel, the first and second polymers conveyed 
from the support member supply passages flow through respective separate 
said holes in said upstream breaker plate, flow through said filter screen, flow 
through said aligned holes in said downstream breaker plate, and then flow 
into and combine in said channels prior to being extruded as bicomponent 
polymer fibers from said orifices. 

2. The die head assembly as in claim 1, wherein said upstream 
breaker plate rests on said filter device. 

3. The die head assembly as in claim 1, wherein said upstream 
and downstream breaker plates are separately removable from said die tip. 

4. The die head assembly as in claim 1, wherein said holes in said 
upstream breaker plate have essentially the same diameter as said aligned 
holes in said downstream breaker plate. 

5. The die head assembly as in claim 1, wherein said holes in said 
upstream breaker plate have a different diameter than said aligned holes in 
said downstream breaker plat . 
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6. The die head assembly as in claim 1, wherein the individual said 
holes of said pair of holes within each said chamber have different diameters. 

7. The die head assembly as in claim 6, wherein said aligned holes 
of said breaker plates have essentially the same diameter. 

8. The die head assembly as in claim 1, wherein an upper surface 
of said upstream breaker plate is disposed against said top surface of said die 
tip. 

9. The die head assembly as in claim 8, wherein said die tip top 
surface is mountable directly against said underside of said support member, 
the supply passages in the support member defined as elongated grooves, 
said holes in said upstream breaker plate spaced apart and sized so that said 
holes align with separate ones of the grooves to prevent crossover or mixing 
of the polymers between said holes. 

10. The die head assembly as in claim 1 , wherein said filter device 
comprises a screen with a mesh configuration and thickness so as to prevent 
crossover or mixing of the polymers between said breaker plates. 

11. A die head assembly for producing meltblown bicomponent fibers 
in a meltblown apparatus, said assembly comprising: 

a die tip detachably mountable to an underside of an elongated support 
member, the support member having a first polymer supply groove and a 
second polymer supply groove defined along a bottom surface thereof, said 
die tip having an upper surface mountable against the bottom surface of the 
supply member; 

said die tip having a row of channels defined therethrough terminating 
at exit orifices along an edge of said die tip, said channels receiving and 
combining first and second polymers conveyed from the support member; 

an elongated recess defined in a top surface of said die tip, said recess 
having a width so as to encompass the supply grooves of the support 
member, said recess defining an upper chamber of each said die tip channel; 

an elongated upstream breaker plate and downstream breaker plate 
removably supported in a stacked configuration in said recess, said breaker 
plates having pairs of adjacent holes having essentially the same diameter 
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defined therethrough, said pairs of holes vertically aligned such that a pair of 
said aligned holes is disposed in each said chamber, said holes spaced apart 
and sized so that said holes align with separate ones of the support member 
supply grooves to prevent crossover or mixing of the polymers between said 
holes, said holes in said downstream breaker plate having essentially the 
same diameter as said holes in said upstream breaker plate; 

a filter screen disposed between said breaker plates; and 
wherein at each said channel, the first and second polymers conveyed 
from the support member supply grooves flow through respective separate 
said holes in said upstream breaker plate, flow through said filter screen, flow 
through said aligned holes in said downstream breaker plate, and then flow 
into and combine in said channels prior to being extruded as bicomponent 
polymer fibers from said orifices. 

12. A method for producing meltblown bicomponent fibers, 
comprising: 

supplying a first polymer and a second polymer to a die tip assembly of 
a meltblown assembly, the die tip assembly including stacked upstream and 
downstream breaker plates received in a recess of a die tip; 

conveying the first polymer through aligned holes in the upstream 
breaker plate and downstream breaker, and conveying the second polymer 
through separate aligned holes in the upstream and downstream breaker 
plates; 

separately filtering the first and second polymers with a filter device as 
they pass between the upstream and downstream breaker plates; and 

combining the polymers in a channel defined in the die tip prior to 
extruding the polymers as a bicomponent polymer fiber from an exit orifice at 
the end of the channel. 

13. The method as in claim 12, further comprising supplying the first 
and second polymers at different viscosities. 

14. The method as in claim 13, comprising supplying the first and 
second polymers at a viscosity difference of up to about 600 MFR. 
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15. The method as in claim 14, wherein the viscosity difference is 
about 450 MFR. 
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